j Abstract Background The existence of bipolar disorder type I (BD-I) during adolescence is now clearly established whereas there are still some controversies on BD-II and BD-NOS diagnosis, mainly in Europe (O'Dowd in Br Med J 29, 2006). Little is known on the phenomenology and potential short-term prognosis factors of bipolar episodes in this age population. In particular, very few studies examine this issue on inpatients in the European context of free access to care. Objective To describe the phenomenology of acute manic and mixed episodes in hospitalized adolescents and to analyse potential predictive factors associated with clinical improvement at discharge and length of hospitalization. Methods A total of 80 subjects, aged 12-20 years, consecutively hospitalized for a manic or mixed episode. Sociodemographic and clinical data were extracted by reviewing patients' charts. We used a multivariate analysis to evaluate shortterm outcome predictors. Results The sample was characterized by severe impairment, high rates of psychotic features (N = 50, 62.5%), a long duration of stay (mean 80.4 days), and an overall good improvement (86% very much or much improved). Thirtythree (41.3 %) patients had a history of depressive episodes, 13 (16.3%) had manic or brief psychotic episodes but only 3 (3.7%) had a history of attention deficit/ hyperactivity disorders. More manic episodes than mixed episodes were identified in subjects with mental retardation (MR) and in subjects from migrant and/or low socio-economic families. Overall severity and female gender predicted better improvement in GAF scores. Poor insight and the existence of psychotic features predicted longer duration of stay. Conclusion These results suggest that severe manic and mixed episodes in adolescents with BD-I need prolonged inpatient care to improve and that socio-cultural factors and MR should be examined more closely in youth with BD.
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Introduction
Interest in juvenile mania is recent despite the seminal description in Kraepelin's monograph [37] and several retrospective studies revealing that 20-60% of adults with bipolar disorder (BD) had their first symptoms before the age of 20 years [30, 41, 48] . Despite the fact that diagnosing BD during adolescence remains difficult [7, 8] and that controversies still remain concerning the existence of BD-NOS and BD-II in this age population, mainly in Europe [44] , typical BD-I in teens is no longer controversial [11] . In adolescents, BD is a frequent diagnosis but BD-I is much more rare with lifetime prevalence rates of 1 and 0.1%, respectively [39, 34] .
As compared to adult-onset BD, the phenomenology of acute manic episodes in adolescents can be summarized as follows: (1) more mixed episodes than purely manic ones, with frequent aggressive behaviors and irritability [25, 43, 46] ; (2) the presence of psychotic features in 30-50% of the cases [9] ; (3) high rates of comorbidities including ADHD, substance abuse, conduct and anxiety disorders [3, 14, 24, 49] and (4) a rapid cycling profile more often observed [5, 38] . However, regarding rates and severity of psychotic features, inconsistent results are found in the literature. Patel et al. [46] , in a comparative study of clinical characteristics of early-onset (<18 years) versus typical-onset (20-30 years) BD, showed that typical-onset patients were rated with more severe psychotic features than early-onset patients whereas other authors found the opposite [10, 20] . In the largest study published so far that included 438 children and adolescent with bipolar spectrum disorder (14.8% inpatients only), the prevalence rate of psychotic symptoms and mixed polarity was 38 and 34%, respectively [2] .
Several prospective studies have been conducted on the course of illness and long-term prognosis of a manic episode in adolescents but few exhibit results on the determinants of short-term outcome. To summarize, mixed polarity, low socioeconomic status (SES), young age at onset, previous affective episode, psychosis and female sex were associated at least in one study with a poorer outcome [5, 18, 27, 29, 52] . Furthermore, in the US, inpatient treatment tends to be shorter and shorter (median lenght of stay for BD in 2000 is 5.6 days) due to economic pressures [12] , which leads to a bias in short-term prognosis studies. As underlined by Strober et al. [53] , observational data are sparse in the literature on BD in youths despite their great importance for assessment of prognosis and prospective long-term studies. In prospective studies on adults with BD, longer duration of the intake episode, depressive or mixed polarity of the intake episode and substance use comorbidity have been identified as factors associated with greater morbidity [31, 32] .
The current report is the first step of a follow-up study on youth hospitalized for an acute manic or mixed episode during a 10-year period (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) in a University hospital that serves a population of 8-10 million people. It aims to describe the phenomenology of acute manic and mixed episodes in this sample and to look for potential outcome predictors of these BP-I adolescents inpatients. To our knowledge, this is one of the first European reports on this issue on a sample of inpatients. Given the tendency of using BD as a broad spectrum including BD types I and II, paediatric BD and some borderline subjects [1] as well as the tendency to exclude patients with mental retardation (MR) from clinical studies, we aimed to focus on a sample of patients admitted for an acute manic or mixed episode, with severe impairement leading to hospitalization with no exclusion criteria. We assume that this sample would be representative of one end of the BD spectrum, to avoid confusion in the definition of bipolarity in youths.
Using a retrospective design, this report describes the sociodemographic and clinical data of the sample and the factors associated with short-term prognosis, defined as clinical improvement and length of hospitalization. We hypothesized that clinical severity, presence of psychotic features, low SES and/or MR would be associated with prognosis at discharge.
Methods j Subjects
By reviewing patient charts and staff reports, we systematically looked for all children and adolescents consecutively hospitalized for an acute manic or mixed episode between January 1993 and December 2003 at the Pitié-Salpêtrière Hospital, a University teaching hospital in Paris area that realizes 30-50% of all inpatients stay in child and adolescent psychiatry. During the study period, out of 4,165 inpatients, 120 subjects were hospitalized with a discharge diagnosis of BD, schizoaffective or schizophreniform disorder, brief psychotic episode, manic episode, mixed episode and BD NOS. Two experienced child and adolescent psychiatrists of the department who had been the treating clinicians for some of the subjects but not all, reviewed the charts and selected all cases (N = 80) meeting a DSM IV discharge diagnosis of BD-1 (manic or mixed episode). No a priori exclusion criteria such as MR were used. For descriptive purposes, the number of subjects by year of hospitalization is indicated in Fig. 1 . As previously mentioned, this report was a preliminary study of a follow up one. Thirty-two subjects (40%) of the current sample could have been traced and evaluated at this point of the study. They were administered the diagnostic interview for genetic studies (DIGS) [19] . The DIGS confirmed that the index episode diagnosis was manic or mixed in all of them. The study was conducted according to the hospital ethics committee regulation.
j Procedures and variables
For description of the index episode, we restrospectively reviewed charts (clinician and nurse notes) from the hospitalization period. All information pertaining to the identity of the subjects was removed. Selected data included sociodemographic data [gender, age at admission, parental origins, socio-economic status (SES)], past personal and family psychiatric history recorded at intake with a semi structured interview [55] and provided by the patients themselves when their clinical state allowed it and/or their parents (or care persons). Past psychiatric history was confirmed using the DIGS for the 32 subjects already evaluated at follow up. Clinical data reviewed were the type of episode (manic or mixed) and the type of onset [acute (<10 days) or not], duration of hospitalization, presence of psychotic features (delusions and/or hallucinations as described in the DSM IV), the clinical global impression scale-severity of illness (CGI-S) [15] and the global assessment of functioning scale (GAF) [21] that are both systematically scored at admission and discharge. Charts were also reviewed by the investigator, a third not treating psychiatrist, with respect to psychiatric symptoms at intake using the brief psychiatric rating scale (BPRS) [6] , the Young mania rating scale (YMRS) [56] , the Montgomery and Asberg depression rating scale (MADRS). A confirmatory inter-rater reliability study was performed on the YMRS, the BPRS and the MADRS in a sub-sample of ten randomly selected charts: intraclass correlations were 0.83, 0.64, and 0.45, respectively. Therefore, we considered invalid to keep MADRS scores in the analysis. Because the cases were selected for review on the basis of the presence of a of BD-1 diagnosis, researchers could not be blind to the diagnosis. Mental retardation was recorded and defined by global IQ, verbal IQ or performance IQ < 70 (WISC III and WISC IV). When no cognitive evaluation was done during the stay because of clinical impairment (N = 38), subjects were identified as having MR according to the follwing definition of the American Association on Intellectual and Developemental Disabilities: Intellectual disability is a disability characterized by significant limitation both in intellectual functioning and in adaptative behavior as expressed in conceptual, social and practical adaptive skills. This disability originates before the age of 18 [42] . To assess short-term outcome, we selected two variables: duration of stay (days) and global clinical improvement measured by DGAF (GAF at discharge-GAF at intake). Comorbid diagnoses were also reviewed but for this issue no systematic clinical semi-structured interview is used in current practice in the departement.
j Statistical analysis
For clinical and socio-demographic variables of the total sample, we used classic descriptive statistics. Manic and mixed patients were compared using Student's t tests for continuous variables and Chi-square or Fisher exact tests for categorical variables. Variables included in the univariate analysis to identify predictors of longer duration of stay and clinical improvement (DGAF) were: age, sex, SES, father's origin, mother's origin, polarity of the episode, type of onset, psychosis, MR, BPRS (global score and each subscore), YMRS (global score and each subscore), CGI-severity and GAF score at intake. A stepwise multivariable linear regression analysis was then used to identify predictors of outcome upon discharge.
Variables included in the model were univariate predictors with P value < 0.05. Two-tailed values of P < 0.05 were considered statistically significant. All Results j Socio-demographic and clinical characteristics of the sample
The sample was composed of 45 females and 35 males with a mean age of 15.7 (±1.9) years (range [12] [13] [14] [15] [16] [17] [18] [19] . The socio-demographic and clinical characteristics of the sample are summarized in Table 1 . We found past psychiatric history in 68 subjects (85%). In 33 of them (41.3%), depressive episodes were identified. Two subjects (2.5%) had presented a previous manic episode and 11 patients (13.7%) had a previous brief psychotic episode. Three adolescents (3.7%) had suffered from ADHD during childhood but it was always associated with concurrent disorders (conduct disorder, substance abuse or depression).
Previous family psychiatric history was mentioned in the history interview for 50 subjects (62.5%). Ten subjects (12.5%) had a family history of BD-seven (8.75%) at first degree and three (3.7%) at second degree. Thirty patients (37.5%) reported at least one member of their family having a depressive disorder and 10 (12.5%) had at least one member of their family with a psychotic disorder not specified.
As shown in Table 1 , 49 adolescents presented with a manic episode and 31 with a mixed episode. Thirty subjects (37.5%) reported an acute onset of the episode (£10 days). Psychotic features were found in 50 patients (62.5%). Mean IQ was in the low range of normality [mean IQ = 83.4 (±23.4)] and 17 subjects (21.3%) had MR. Clinical severity scores, as assessed on the different scales at admission, confirmed that the sample was composed of severely impaired patients representing one end of the BD spectrum. De- spite prolonged hospitalization in many cases (minimum stay = 17 days), it should be highlighted that all patients improved clinically during their stay (Table 1) . Pharmacological treatments and comorbid disorders were also reviewed but analysis of these data are not completed yet.
j Comparison of subjects with manic versus mixed episodes
As expected, adolescents with mixed episodes had more severe scores on depressive symptoms as evidenced by BPRS guilt and depression subscores [3.4 (±2) vs. 1.7 (±1.5), P = 0.001; 4.4 (±1.4) vs. 2.7 (±1.7), P = 0.0001; respectively]. Similarly, adolescents with manic episode had more agressive symptoms as evidence on the YMRS agressive subscore, BPRS hostility and non-cooperation subscores [1.6 (±1.3) vs. 0.9 (±1.2), P = 0.04; 4.4 (±2.0) vs. 3.4 (±1.9), P = 0.04; 3.6 (±1.7) vs. 2.7 (±1.5), P = 0.02; respectively). Among other variables that were significantly different, we listed MR, origin of the father and SES. They were more manic episodes among adolescents with MR (88 vs. 57% in adolescents without MR, P = 0.04), among adolescents whose fathers were immigrants from Africa and other non-EU countries (79 vs. 56% in adolescents from non-immigrants fathers, P = 0.02), and among families with low SES (85 vs. 64% in families with middle SES and 46% with high SES, P = 0.01).
j Predictors of DGAF and length of hospitalization
Predictors of length of hospitalization and DGAF at the time of discharge from the hospital in acute BD-I in youths were tested. We tested the following dependent variables: age, sex, SES, father's ethnic origin, mother's ethnic origin, episode polarity (manic/mixed), type of onset (acute or subacute), presence of psychotic features, MR, BPRS (global and subscores), YMRS (global and subscores), GCI-S and GAF scores at intake. Table 2 summarizes the significant results of the univariate and multivariate regression analysis for each variable. When outcome was assessed by improvement of GAF scores, overall severity (YMRS total score, YMRS content score) predicted a better improvement among clinical dependant variables, whereas among socio-demographic variables, only female sex predicted better improvement. When assessing prognosis by length of hospitalization, only poor insight and psychotic features predicted longer duration of stay (YMRS insight and language/thought disorder subscores).
Discussion j Limitations and strengths
The major limitation of this study is its retrospective design, adressing the question of intake diagnosis accuracy, given the absence of systematic use of a semi-structured clinical diagnosis instrument in everyday practice in the department. In particular, data regarding comorbidity and history should be regarded with caution as retrospective design usually underestimates them. As previously stated, this report is the first step of a follow-up study still in process, in which we confirmed the BD type I intake diagnosis for 100% of the 32 subjects already evaluated by semistructured interviews. Also it is important to note that effects of past psychiatric history, treatment and comorbid disorders on improvement at the time of discharge and duration of stay have not yet been analyzed. Furthermore, statistical analysis was not controlled for factors known to impact outcome which is another limitation of this study.
Nevertheless, this is one of the first European studies on acute BD-I in youths with a large sample size (N = 80), a high clinical severity, and prolonged j Phenomenology of acute adolescent mania
In this sample, female/male ratio was 1.2 and 31 of the 80 subjects presented a mixed episode. Acute onset of the episode occurred in one-third of the patients and the mean duration of stay was 10 weeks. High rates of psychotic features (62.5%) were identified as well as high rates of previous personal and family psychiatric history. Mental retardation was found in 17 of the subjects and they exhibited significantly more manic episodes than mixed ones. In a follow-up study examining an 18 to 20-year-old conscripted male cohort, low premorbid IQ was associated with increased risk of schizophrenia but not with BD [58] . To our knowledge, there is no other study on acute mania phenomenology in adolescents with MR. The rate of psychotic features in this sample is among the highest rates found in previous studies (50-60%) [9, 47, 29] . The mean duration of stay in our sample (10 weeks) is much higher than other studies. Twenty-eight days was the mean duration of hospital stay in an Indian prospective study [29] . These results are consistent with the clinical severity of our BD-I sample. But one should remember that the French mental health system is one of the most advantageous for youth psychiatric care. In most cases, patients can remain hospitalized for the length of time necessary in order to reach improvement. In a recent study exploring the transformation of the length of inpatient mental health treatment for young people in the US, the median length of stay for bipolar children and adolescents fell from 19.9 days in 1990 to 5.6 days in 2000 in community hospitals [12] . This difference probably reflects great differences in free access to care especially between the US and France and should be considered when the US and French studies are compared.
In this sample, previous family history of psychiatric disorder indicated a high rate of affective disorders, both unipolar and bipolar. This result is consistent with most studies on BDs in youth [47] . Similarly, recorded past history of psychiatric disorder tended to be high. Depressive episodes were the most frequent diagnoses in past psychiatric history (42.2%). This is not surprising as it had been reported that 20-30% of depressed children, particularly those with psychosis, a family history of BD and/or pharmacologically induced mania, eventually develop BD [17, 22, 51, 52, 57] . Interestingly, 16% had a previous history of brief psychotic episode, indicating that in youth first episode of bipolarity may be non-specific to mood disorders. The rate of personal history of ADHD in this sample (3.7%) is close to the prevalence rate in school-aged children (5-9%). This result is consistent with prospective studies on bipolar adolescents [23] reporting very few people with a history of ADHD. However, this result should be regarded with caution given the limits of our study. Examining the relationship between ADHD and BD, several authors [13, 28, 36] indicated only one follow-up study [4] on children with ADHD that reported an increasing rate of concurrent BD between the first and the fourth year of the follow-up (from 11 to 23%) and suggesting ADHD as a risk factor for developing BD. But this result has not been replicated. Investigating the prior juvenile diagnoses in adults with mental disorder among the Dunedin prospective-longitudinal cohort, Kim-Cohen et al. [34] reported that young adult mania diagnosed before 26 years of age was likely to be preceded by conduct and/or oppositional disorder and juvenile depression but not by ADHD.
j Socio-cultural factors associated with bipolar disorder in youths
The comparison of manic and mixed subjects showed that children of immigrants as well as subjects with a low SES had significantly more manic episodes. Given the specificity of immigration in France, we can hypothesize that migrants often have a lower SES. We could test the interaction between these two variables (SES and father's origin) and found that there were highly correlated in our sample (P = 0.0011). Even if our setting serves 30-50% of all Ile-de-France paediatric psychiatric hospitalizations, providing a large representation of ethnic origins, we cannot totally exclude a bias in the recruitment of our hospital. It could also suggest that cultural differences may influence the phenomenology of BD-I in youths. To date, very few studies documented this possibility. Bipolar patients of African origin have been described as having more commonly a unipolar manic course and longer periods with manic rather than depressive symptoms [35] . Furthermore, a recent study, in London, reported that Afro-Caribbean and African ethnic groups were more likely than the White European group to have their first presentation with BD as a manic episode [33] . In a North-American study on BD-I adolescents, description of the index episode indicated that African-American adolescents had significantly higher YMRS scores and rates of psychotic features than Caucasian adolescents [45] . It would need further investigation to determinate if true ethnic differences in the expression of BD exist or if ethnocentric clinician bias may influence patient assessments. Indeed, we cannot rule out the fact that these results may be the consequence of poor recog-nition of mixed states in non-European ethnic groups by European clinicians. Another hypothesis is suggested by a report on family factors that may influence the duration of untreated psychosis among African-Americans. With qualitative methods, Compton et al. [16] showed that among these family members, early psychotic symptoms were often attribued to depression, lack of motivation or relational stressors and moreover that they often decided to seek help only after the emergence of unbearable psychotic symptoms or socially disruptive behaviours.
j Predictors of clinical improvement at discharge and lenght of hospitalization
Given that the French mental health care system allows adolescents to remain in hospital until they reach significant recovery, the current study was able to test variables that best predicted improvement without bias due to low duration of stay as a consequence of economic pressure. A better clinical improvement at discharge was predicted by a higher score on manic symptoms at intake and female sex, whereas psychotic symptoms were associated with longer duration of stay. Even if some of our results on predictors at discharge are consistent with findings in previous studies, one should compare them with caution, given differences in prognosis variables selected and sample phenotypes. Actually, several variables assessing outcome can be found in studies: duration of stay, clinical improvement, duration of index episode, recovery and relapse rates, and weekly subsyndromal symptoms. Furthermore, some studies include children and adolescent with bipolar spectrum disorders, who can be inpatient or outpatient subjects, whereas others evaluate hospitalized adolescent bipolar type I disorder, like in our study. To compare our results, we found few prospective studies, including clinical samples and a single community study, that focused on and recruited actively ill BD-I subjects with classic manic elation and/or grandiosity, like our sample [5, 18, 26, 29, 39, 50, 52] . Strober et al. [52] in a study on the longitudinal course of 54 adolescent inpatients with BD-I, showed that the length of time to obtain remission was shorter for manic subjects compared with mixed ones. Possibly, there is a better response to mood stabilizators in pure manic episodes compared to mixed episodes in adolescents. In a study [29] that included 25 youths with BD-I, the presence of a previous affective episode was the only predictive factor of recovery, and was associated with a longer duration of index episode. Birmaher et al. [5] , in a 2-year follow-up study of 263 children and adolescents with bipolar spectrum disorders, identified several variables associated with prognosis. The authors showed that lower recovery rates (poorer outcome) were associated with lower SES, very early onset (in childhood), longer duration of mood symptoms and psychosis. In our study, psychosis was also associated with poorer outcome (longer duration of stay), but we did not find any association between SES and the two prognosis variables we chose. Delbello et al. [18] examined the 12-month outcome of a sample, that ressembles ours, which included 71 adolescents with BD following first hospitalization for manic or mixed episode (BDI). Consistent with Birmaher's study [5] , they found that lower SES predict a poorer syndromic recovery. This difference may be due to economic pressure on length of inpatient stay in the US. Furthermore, they found that co-occurring anxiety disorder, disruptive disorder and ADHD were associated with lower rates of syndromic recovery. In our study, we could not test the impact of comorbid disorders on short-term outcome because of the methodological limitations. In Delbello's et al. [18] study, male sex was associated with higher symptomatic recovery rates, whereas in our study, female sex was associated with a better clinical improvement. Finally, it is to be noticed that, like in our study, most bipolar adolescents experienced syndromic recovery following their first hospitalization for a manic or mixed episode.
Conclusion
The current study on the phenomenology and shortterm predictive factors of adolescent BD-I episode suggests that (1) severe episodes of BD-I in adolescent usually improve during prolonged inpatient care and (2) socio-cultural factors and MR should deserve more attention and research in youth with BD.
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